Issue of construction of facilities in areas of weak saturated soils is becoming particularly relevant in recent years. This problem applies especially to objects of oil and gas industry. Saturated soils are characterized by a filtration anisotropy, an inhomogeneity and an ability to liquefy in violation of their structure because of water content. Therefore, the study of bearing capacity of such soils in the process of consolidation has significant practical importance in ensuring the reliability of structures. The formulation, the method and the algorithm for calculating the stress-strain state of weak saturated soils is described in this article. Solution of the consolidation task is based on the model of body forces of threecomponent soil considering the elastic-plastic deformation of its skeleton. Some results of calculations have been shown in this article.
Introduction
The Florin-Bio's model of body (volumetric) forces is used to solve the problem of consolidation which reduces to the definition of time-varying stress-strain state of saturated soils. This model considers the three-dimensional interaction forces between the solid, liquid and gaseous components of soil during their relative movement in compaction process. The Florin-Bio's theory postulates that soil is the continuous medium wherein all components are continuously distributed over the volume.
The complete system of equations of the consolidation task involves [1] [2] [3] [4] 
The coefficient E in Eq.4, interpreted by Florin as the coefficient of the volume compressibility of three-component soil owing to a presence of entrapped gas [1] , is a variable which changes as pressure in the pore water p and volumetric soil deformation v e vary: , ) 1 ( ) ( 
Solution of a task
The analysis of experimental data and theoretical studies shows that the process of deformation of the soil skeleton could be satisfactorily described from the point of models of elastically perfectly plastic Prandtl body [5] [6] [7] . Using this model compared with other more complex elastoplastic models [8] [9] [10] [11] [12] greatly simplifies the solution of the task and does not requires additional experimental parameters which characterize the nonlinear deformation of soil.
Deformations are considered as elastic in the pre-limit stress state of soil and determined by the generalized Hooke's law using as characteristics the unit of the overall deformation and Poisson's ratio [13] [14] [15] . In the limiting condition, which is determined in accordance with Coulomb's yield condition The solution of the task of stress-strain state of saturated consolidating bases, based on the model of body forces in view of elastic-plastic deformation of the soil skeleton, is possible only by numerical methods involving computers to implement them [18] [19] [20] [21] . In this article the finite element method has been used in the most common variant of the method of displacements [22] . The main provisions and the relations of the FEM allow to reduce the system of differential equations Eq.1 -Eq.4 to the elementary system of algebraic equations (represented in matrix form) which could be solved by the explicit difference scheme relative to the unknown vector of nodal displacements 
The generalized matrices of stiffness K , gas deformation M , filtering H are formed from relevant matrices of each element of the system. A triangular simplex has been taken as a finite element. A triangular simplex is an element with nine degrees of freedom for which all the necessary matrices in finite element analysis have been obtained. The development of the plastic deformation region is defined with the transition of finite elements to the limit state because the stress state in such elements is homogeneous. The programs which were designed for computers ES 1061and PCs of IBM type allow us to calculate the stress-strain state of inhomogeneous saturated soil masses under conditions of plane deformation during a random loading over time.
It is required to establish the input parameters of soils: the modulus of deformation E , the Poisson's ratioQ , the soil adhesion C , the angle of internal frictionM , the unit weight of soil J , the coefficient of lateral pressure [ (to determine the initial domestic stress state), the filtration The calculation process at each time step is built on the following iterative scheme. On the first iteration the system Eq. 6 is solved at the time point 
. 1 (12) Then the stiffness matrix of the system is calculated and Eq.8 is re-solved. Iterative process ends when the difference between the values of the angular displacement and the pore pressure, which were obtained in two successive iterations, is not greater then specified error.
Some The soil has the following characteristics: To analyze the effect of development of the plastic areas on the stress-strain state of soil consolidating the calculations were made using the elastic-plastic and the elastic model of the skeleton of the soil. In addition, calculations in these models were made for stable ground conditions when the overpressure in the pore water is equal to zero (no consolidation process). The figure shows the , for fully saturated soil is equal to 0.65 (in elastic model), and 0.86 (in elastic-plastic model). In the presence of gas -0.84 and 0.97, respectively. Despite the fact that the degree of consolidation of gas containing soil is higher, compaction process itself is slower than in a fully water-saturated soil (Fig.1) : the rate of sediment in the range of time 0.1-0.5 is 0.58 cm/day (elastic model), 0.51 cm/day (elastic-plastic model). In water saturated state these values are equal to 2.08 and 1.65 cm/day, respectively.
Conclusions
The study of the consolidation process requires special attention in the calculation of bearing capacity of weak saturated soils. Presented results demonstrate that at calculations of stress-strain state of such soils it is necessary to consider their plastic properties. Designed calculation programs offer great opportunities to consider a nonlinear properties of stress-strain state of arrays of soils interacting with constructions. They could be used to predict the optimal mode of loads during the construction and operation of facilities.
